EGRE 426

Homework

Due 9/17/07

Work the following problem in the textbook.

2.4 
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2.6  Using MIPS instructions perform the operation:

$t0 ( 015||$t3(22..6)
[image: image2.png]2.6 [15] <§2.5> Some computers have explicit instructions to extract an arbitrary
field from a 32-bit register and to place it in the least significant bits of a register.
The figure below shows the desired operation:
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Find the shortest sequence of MIPS instructions that extracts a field for the con-
stant values i = 5 and j = 22 from register $t3 and places it in register $t0. (Hint:
1t can be done in two instructions.)




2.13 Use the C code given in 2.13 and write MIPS assembly language to perform the same function. Let i be in $a0, x be in $a1, and y in $a2. The control flow graph is shown below.
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2.29 Let $a0 = a, $a1 = b
[image: image4.png]2.29 (5] <§§2.3, 2.6, 2.9> Add comments to the following MIPS code and de-
scribe in one sentence what it computes. Assume that $a0 and $al are used for
the input and both initially contain the integers a and b, respectively. Assume that
$v0 is used for the output.

add $t0, $zero, $zero
Toop: beq $al, $zero, finish
add $t0, $t0, $a0
sub $al, $al, 1
J Toop
finish: addi  $t0, $t0, 100
add $v0, $t0, $zero




2.30
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2.31
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2.32 Show the minimal sequence of MIPS instructions for the C statement.

b = 25 | a;
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8. SPIM problem.

Download the file count1s.asm form the class web page and complete the subroutines jcnt and count1s. Run count1s.asm on the spim simulator. The correct output is shown below. Be sure the Spim Simulator ( settings are as shown. Delayed Branches must be turned off.
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main:

        sw      $ra,0($sp)  #Push return address

        addiu   $sp,$sp,-4  # onto stack

#

        la      $a0,start   #Point to start message

        jal     wr_str      #Output start message

# Start counting

        and     $a0,$0,$0   #Clear $a0

loop:

        jal     wr_hex      #Output count in hex

        jal     space       #Output a space

        and     $t0,$a0,$a0 #Save $a0

        jal     count1s     #Put number of 1's in $a1

        and     $a0,$a1,$a1 #Move count to $a0

        jal     wr_int      #Output count

        jal     crlf        #Go to new line

        and     $a0,$t0,$t0 #Restore $a0

        jal     jcnt        #Johnson count inc $a0

        bne     $a0,$0,loop #Loop till $a0 is 0

#

exit:   la      $a0,done    #Use pseudoinstruction

        jal     wr_str      #Output done message

#

        addiu   $sp,$sp,4   #Pop return address

        lw      $ra,0($sp)  # from stack

        jr      $ra         #Return              

###################################################

# FUNCTION: jcnt - Implements a Johnson counter. When called

#           the count in $a0 to the next value as shown below.

#                ...

#             00000000H        

#             80000000H  

#             C0000000H

#             E0000000H

#             F0000000H

#             F8000000H

#                ...

#             FFFFFFFFH

#             7FFFFFFFH

#                ...

#             00000003H

#             00000001H

#             00000000H

#             80000000H

#                ...      

#   INPUTS: $a0 - 

#  OUTPUTS: $a0 - 

# DESTROYS: $a0, $t0

###################################################### Do not use pseudoinstructions, and do not assume particular 

# values in any register. Change only $a0 and $t0.

# Comment your code!

jcnt:

# Enter your code here.

       jr      $ra             #Return

###################################################### FUNCTION: count1s - Returns in $a1 the count of the number

#           of 1's in $a0

#    INPUT: $a0 - Input register

#   OUTPUT: $a1 - Output of 1's in $a0

#    CALLS: NONE

# DESTROYS: $a0,$a1

###################################################### Do not use pseudoinstructions, and do not assume 

# values in any register. Change only $a0 and $a1.

# Comment your code!

count1s:

# Enter your code here.

        jr      $ra
